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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide resist_ patterns 
having T-shaped sections of a g ood contrast in order to 
"lower the defective article rate at the time of forming 
the electrode— patternSi — etc. r 
thin-filrrTelement. 



•JSfl 



magneto-resistive 



SOLUTION: The h omogeneous res ist patterns are formed 
b y usin g .. a_ positive t y pe resist ,fo r_image_re yersal-and" 
the sections 110 thereof have the T-shape. The min. 
angle formed by the tangent at the bottom edge 116 of 
the cross bar part and a substrate surface 122 is 
defined as a and the spacing between the lower edge 116 
in the cross bar part and the substrate surface at the 
intermediate of the intersected point Wo of the 
perpendicular down from the outermost edge 118 of the 
cross bar apart and the substrate surface and the 
contact point Wi of the side edge 112 of a vertical bar 
part and the substrate surface is defined as h, then a and 
h in an h-a graph exist in the quadrilateral passing 
A: a =0°, h=0.01 M m, B: a =20°, h=0.0Vm, C: a =20°, 
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a= 0° , h = 0 . 0 1/ini , B : a = 2 0° , h = 
0. 01/iin, C : a = 2 0° « h = 0. 2 /zm . D: 
a= 0° . h = 0. 3x*m SrilSEia^F^ (iZ2-h£^ 
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^ — > 0 50 
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X : a = 5° , h = 0. Olp, 
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(*w«B*tc*3tts y y-/u^<— ^ tr+aa) 
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a 


= 5° , 


h 


= 0. 


1 


5 


ix m s 


Z 




= 0° . 


h 


= 0 . 


1 


5 


l± m 



<0 4^iS:r.«»«-CSA/ffBg3a»-eH**L*:ttBF*i (ia± 



A 


a 


= 0° . 


h = 


0. 


0 


1 ix m 


X 


a 


= 5° % 


h = 


0. 


0 


1 


G 


a 


= 5° . 


h - 


0. 


1 


fXU[ \ 
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H : a — 0° , h = 0. 1 p 

ZbtfT**, ^&p°p^t>2 0%**i:4« o S^*, 

ttv^Wo <* = 0° «/<-SB#tf>T*l 

l 6Kiott5SSl£Stt^ffii 2 2i^-c*fc5li 
^rS*i-5o 10 
[0 0 4 4] iil:*3^t, jSWot^Wi <ttf)SEBfW 
(2, »SL<ttW=0. 03-3p , <fc 9£r3; L< 
W=0. 1 — 3 Mm x £?>tc:#* L< ttW=0. 2-1 

[0 04 5] EI 1 Miol^t* h/^ — ^<Ditj££ 

Tibfctt, ffiL<tiT = 0. 3~3/zm.J;9# 
SKttT=0. 4-2//m, $ $>K£f& L< fiT = 
0. 4-l M nitfc§ 0 T^ttftfc/hStfT 

[0 04 6] 01 iC&^T, j£W i TiK^— SB^fflOliK 

^tlfctf, £?£L<i3:j3 = 1 0-1 6 0° . <t 9«f 
£L<I£0 = 7 0-1 1 0° -efc5 0 30 
[0 04 7] El 1 KtS^T, X;R«ffiri>e>3£tf&R*ffi 

tTtd*K^<-SB5>^ 5>ffi ^® t>*3 b<ot£ 

tfitvttfcit, ^l<Hy-20-120° , 
£<9$r;£L<i2y = 6 0-1 0 0° , Sbfc:#£L<i* 
v = 8 0 — 9 0° XfoZ> 0 

[0 0 4 8] HlK^T, gB^<7?ft*:*B*Hw 
£Lfc£#, #?£L< i*Hw=0. l-7^m , <t 9 if 
3; L< l£Hw=0. 3~3^m-Cfc5o 40 

[0049] Him^-c, m^<-n^m^mmtm 

Hw=0. 1—0. 9 9 5, <£ 9 #r$ b < liVw/Hw 
= 0. 15 — 0. 95 T*fc5<> 

[0 0 5 0] *389§coTJK#rffi<£> i/'^ — >-co± 
[0 0 5 1] >5r*5 % *sj«a««c*5v^-cs«^ffii^, i" 
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WL^MX&ho 
[0 0 5 2] &ftW<DTMWift<Dl'*Jx Y'<9*-^tNfc 

(D^ib^m^t LX\Z, Cr,AUW,Te,M 
o , F e , NL Co, Mn, Ti, T a . A u . A 

g, Cuf^Kffli^:^^^ &&hi,x 

13, Fe-Ni, Ni-Mn, Fe-Ni-Co, Fe 

ttWtbTtt, NiO, Al t O s , ZrO* m<omt 
$K LiNb0 2 , L i T a 0 3 , 7x?-f h^l^ 

[0 0 5 3] ^oj:^WS0$ffi^tSSffi^ffl^ 

*#Ka^>»JStwa3v^T±<ttfflsn-cv^s i*^ 

&4Rt2/BWjri\> **?q^55M#^>|l»^J:5i, s i 

[00 5 4] jfcU:, &2SW<DTMWrR<Dl'Z?X b'<# — 

^mm^m^^^xmn-r^o 

[0 0 5 5] H«Rte»J&3Kv f S^> 5 ^ 
i§^SrE110tc, -t^#S»«c*3V^T US^^ h^T^r 
S^SJScoCTSrBIl 1 ^*U, Cco^-^iSS* 
^SPgrrttCtftPJ-r^ (^rCOp^B^OV^TIi, M.Spac e 
t al, "Mechanism and lithographic evaluation of ima 
ge reversal in A25214 photoresist. Proc. of confer 
ence on photopolymers principle processing and mat 
erials. ,Ellenville (1985) K#tWX"C^£) o **3, 

[0056] { i ) * i aw 

3 ^^LtMiA (JSS : 3 0 0-5 0 
Onm) Srfig^t m%) ^t^o ^ V* V 2 (DM^tU 4 

^/utffvKir&S (01 i^S;i#S) o ^yfy*^ 

K^T^Vffiir/.C^ (01 1^2#fla) o 
[0 0 5 7 ] (2) %2$km y /<-^u^<-^ (R 
B) 
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s<—9-/\"<—?<DU&lZ. 9 0-1 3 0ttt5:WS 
y 7K»iffi^S*>f (131 1 1^3# 

fig) o ^f^t t;u# y fcmmz^mttftwet!: 

*< Tt>«fcV\, 10 

[0058] o) ms^m y^yvmyt 

{-*^-efeofc:^7tg|5 5 i?T y^7 

^j»BOjfifitt*#K»Ai:Rli:"e*)oTt>«tv^s. *^ 
KRR3t£*v5:i\> fcifc, 773/ KB3tti^i*bt>^Sir 20 

[0 0 5 9J (4) fi?4&:Pg mtt 

[0 0 6 0] MftRlEWJCt;*^ 1 !!^^^ H^5^Tfifl5£ 
jft/O^t^i: UTte^ — =*r* h (Hoechst ) ftSl/y 
^hAZ 5 2 0 0E'>J-X^fe5, ~ <£> U h CQp 30 

J£h 6, 1 ( 1 9 8 6) S^£*LTV^ 0 
[0 0 6 1] m 1 2 LfcpftfRS^it 

[0062] ( i ) mmstrn 

t<omm^ isSffioMi^ssfffitoi (hmds 40 

^ffiMJSil V J: 1/ \ 
[0 0 6 3] (2) 1/^ K<o^fc§£Ji\ 

us** K^!ft*ttW:Sr»< LT^< 4:, 

s&a$2Hi<tm (^Js/h) <o«n^ffi^ 

u<(4, bcoM^mm* 3 Mm (yy-<— ^^) 
«T^cti\ is^x b<Dm^mm<DT^m, iso. 3 

— 0. 5/zmlS^»SU\ y^y ^^ffiir^co^ 50 
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[0 0 6 4] (3) 

U5y h) #»/*£jft* »fffi/5^^^bTfl:tt 

^5H»"CJ1. lO-SOOmJ/cm^^il^o 
i ■m»fcBWl-r5i:* IttirUiS (SI 3 
6 5nm) 13 y g » (S*4 3 6nm) 

V^54§-g\ Kl<|j:1 0 0-500mj/cm J , £ 
9jfSl<ttl 0 0-4 00mJ/cm ! , &h\Zff& 
L<(4 1 00 — 33 OraJ/cm't**)!), i HSrflJV^ 

^KltlO-lOOmJ/cm 1 N J; 9 
tl<fi30-60mJ/cra ! Tfc^ o **3, 

#t3&* (mr) mMmm^^^xMRm<oy<^-^^ 

[0 0 6 5] mftft<OMmZWZffl'l®-t%^k\C 
XV, h^ - * — ^»««»«^lc:^fiasn«< 

[0 0 6 6] (4) y/^f-yu^:-^ (R B ) ffl^, R 

(^y^/h) ^ff^^n, < vn^B^c:<>fc9»fffi^ 

^■^^7)^ ^ Tff$(-g:^ U'Cl^ < o RBfiSii, 100- 
1 2 3°C, mzi 0 0-11 8°C^m^^\ 0f 
^RB«pra«i:-e&Ktf, RBNFKS:S<i-5 < fci2[-&?K 
oS«8»S»l:<tfn (^y s/ h) ^^SnWrffi^s 

Pn^tt, 3 0^1-1 3^^«U\ 7S*3, RBNPM 
^Sf#'5t, (Hi l \Z7ft-rx. 5*KJG£^C*< *o 

[0067] (5) 777 K»*fi 

mi£. 1 0 0-6 0 Om J /c m 2 ^-TS 

[0 0 6 8] (6) m«*#*3J:tfy 
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(NanH 3 -nPO, ) 1 - 3 %7k?&?i££fflV ^ d t 
j*5#*L<, SMftffl&tt^ffl (2 0-2 5t) 
£/^£?£b<, a««FMf4 3 0-9 O^BBt-t-S C t*s 

y v^jSttffiTK-efojxtf y ^^fi*<t y 10 
£b<, y^ffl.«i±^a (2 o~2 st:) ^-rs;^ 

*s»*b<, y ^Wlfil 0-1 8 og>[ia£1-5Ci: 
j&sffSbiN, 

[0069] (7) mmk^-? 

[0 0 7 0] C(7)<t5t-, BMK^^^Si/^^ h 20 

»^*Sft"C*>5dS, ±IEbfc±5^, r^tt<^«-a*fl= 

[0 0 7 1 ] JEAi^SlWUfcTlc^BW^U'^^ h^^->- 
Srfflv^;: i:lc:J:9, »*bv^««Sgta* (MR) 5a 

[0 0 7 2] *^0J(O^ffifet?^M»^*- : ?-^--^j-C 

tt«*«Sta*S!»J«W*^y K, l lf4^«, 1 2 14 
*fi»)K, l 3f*TSBv"- K/i, I5li 

flssHgstaaiSK, i 6 j4m r y — kji («««i7i8b*fflt 
««t«fit«!i*s»Bis^3/ ki 014, ts#a>e>*qe>n 

»JBIfiE»^s/ K2 oj4, TSWS2 1 , &»Sl2 50 
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2, 3^/u24, ±a«*i2 5*3j;04RS| 

126 S:fflx.T^So 
[0 0 7 3] mmi 1 A 1 T i C^coirv 

[0 0 7 4] 1 2 14, jgU?^ mlt 

T\ A i 2 o 3 , s i o 2 §T*MSn5:W $ 8St 

[0 0 7 5] TSR KJ1 1 3 i4, FeAISi, N 

iFe, C o F e , CoFeNi, FeN, FeZr 
N, FeTaN, CoZrNb, CoZrTa§Tf/^ 

snart^jffSK, ^bx, ^jffiffte, o. 1- 

5 m m, 4f Kl 0 . 5 — 3 m mriSjf* bl \ 
[0 0 7 6] 1 4 14, JRJSi&S 100-200 OA 

e«-c. ai, o, , sio, mx*M$L£foz>^ttm 

* bv\> 

[0 0 7 7] »«ti&&t£bj|iAg 1 5 14, S&ttil 1 Ji-CfllJ* 

i4, Wxiii, N i F e , NiFeRh, F eMn, Ni 
Mn, Co, Fe, NiO, NiFeCrWiL 
V^ 0 *flttt«Ott»i:b-Ctt, Mz-ti, Ta. C 

u, Ag^sffiU\ ±E*»fflt«Jei:bTW:. i^Jx 
, N i F e R h /T a /N i F e (D 3 Jlfllig-^, N i 
Fe/Cu/NiFe/FeMn, NiFe/Cu/C 
o/FeMn, C u /C o /C u /N i F e . Fe/C 
r, Co/Cu, C o/Ag <h^ofc1giScjI*3££ 1^- 
htLTSS^y hfc«k9SbaSbfc«ifii:i- 

attJlOttBfi, 5-5 0 OA , #C10-2 
5 OA ir-T5^i:^»*bV\ #NKt£Jf 5- 
5 0 OA , #iC 1 0 — 2 5 OA i: ^iff * bV\ 

±fla^.= y h^jft9igb»f4, 1-300, #ln-2 

oigas#3-bi\> ^br, mHMmmm±fc<Dm$ 

fl, 5 0 — 1 0 0 OA , 1 0 0 — 6 0 OA b 

v\, 

[0 0 7 8] MR y — KS 1 6 14, W, C u, A u, A 
g, Ta, Mo, CoPt«tM$iX5:WSif*t 
< , ^£>®iJ5J4, 100 — 500 OA , 5 0 0 — 3 

0 0 OA j*Sjff* bV\ 

[0 0 7 9] JbfH*6*JK 1 7 (4, Al» 0 3 , S i O z 
4*"e»**n4Ct^»*b<, ^O^J?l4, 5 0-5 
0 0 OA , ftfc 1 0 0 — 2 0 0 OA ^Sjf* bV^ e 

[0080] Mi^m.mmmmm^v v^m^r^m 
<D?h, mmm 12, 1 4 , 17, mM.ws^sm 1 5 

*5«tU«MR y — KJi 1 6(4, m&^fzfc?gm<DUi?* h 
y^^-v$:fflv^T, fttj^coy 7 h^-^^^J:^^ y 
^ y ^S^v ^fnr'tMt ^ c <h ^ — 
mm<Dm^^TUi/-^ ks 1 314, wsBbyt*«i^ 



( 11 ) 



9-96909 



19 

[0081] sfc, iissiSK i 5 1 mr y - vm 

[0 0 8 3] 

[KJfcW £AT. **M©^»:«j||16W^o^-ClliWi- 

-So 

[0 0 8 4] ^T^mM-r^mmm^^^x^ 

Ifcttfctfisgll'isx h t LT, l/^hAZ5 2 14E 
Ktoofl^Sr^-r^^^Mu-^^ hie, ^Xt*-? 



20 



10 



[0 0 8 5] <HS£#Jl >i2tetl/^ h'** — ^ 

✓Mi, -trtt-pnotPSa*#^teiart^A5 J: 5 l 0 0 
[0 0 8 6] 



8 



KftM 



A 1 2 0 3 JH^feiftW-ft A 1 T i C 
h (Hoechst)?±SAZ 5 2 1 4 E 

* A— (^^h^T^^dJltratech) Ultrastep Model 1500) 

NA=0. 2 8, MJ?£M m2lZ.7Ft) 
UV :J[z3g«8 <i||*9h) 
g2^7Sf (^X^ifil: 2. Ofim) 

PLA {n^Ufov-i YTv-i*—) (**J>(Caim) itSJP LA- 5 0 1 F) 
5 0 0mJ/cm a 

i/yu— (Shipley) ffiBL'W^n f^ny;t (Micro Posit Developer) 

(:H. 0=1 : 1) , 2 3TC, 7 0«« K/U : 9tt<DS^*d^£tfT^S0 

2 3t:. 6 0#ffl 



75y FSgJfcS 



: £b 



[0 0 8 7] 
[*2] 
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ESS § : * ~ 3 ~ ~ 

& 5 x -y & 



3? 



a 

33 1 



88 

^FT -M CM 



I 3 



I 6 



8 I 8 I .. 

JjZ JVI JV. llZ. C3 O 

lK IPC Tf\ TK in N N 

LT3 IT> lf> LTD 

i, 1 £ i 



* * ? I l i i - 



« m m m m 

<FY tT\ tfC o 1K o m 

■^T « — 1 CO «— < lO — I ^ 

iillilli 



? ? i i ? ? ? 
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20 



30 



[0 0 8 8] rn5>^t^/H:o^t, 0 54SI# 
J^VFtr-i^S EM (0 3AULS I ^mS^S^tffi 
ffffifif S-7 0 0 0) -kffia, h£rffi;£L . 

No. 3KlO^T±f5W, T\ j3 , y, Hw N Vw?ri^ 40 
Lfc<hw5, WfcMSjO. 7 5jra, Ti*#*Jl. 8 m 
/mj&Jl 3 5°, y f3#6 9 0° . Hwl£3$2. 4 Mm, 
Vw/Hwi»0. 3Tfcofc 0 £*5, i&(D^>"^/U\Z 

.[0 0 8 9] ±12 S EMSrfflV^Ta^L/c1^>7 ,, 
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Al, 0 3 «Sr«/*Lfcfc£>) *ffl^fc 0 

[0090] ±%?&yr>7Mz* ^mmtmx-h 

§A 1 2 O s A 1 T i Ct*J)5^, 

IfiAh 0 3 -C*5) ±(^$;Lfc7^ Sffi^ffiS:, 
U C r , T a . ^tfe5F e -N i , 
F e-N i - Co, «^&JR&flS%T*S>5L i N b 0 3 

[0 0 9 1 ] #fy//KDU^ h/<^ — >-££H^T S 

[0 0 9 2] fiCA 1, 0 3 I^rft^A 1 T i CS 
%L<D&iB±\Z^ J^J¥0. 0 6 MmON i F e Sr^/^jy^ 

fco^T-tti-eft 1 0 0 Offl<5o»ft«0t»*S!»l«« 

Bl 1 3 Lfc 0 
[0 0 9 3] JJ 77 y^y^fc 



^mmimmmm : 3 o#m 
[0094] y 

4*^<DmM : A r + 
jf*l±Jj ; l . 5X10*'Torr 
AOjaiEJE :3 00V 
APiSfiltfit : 2 5 OmA 
5 y V^A* : 9 0° (*«*ffifc:*fL,T) 
8# 



[0095] mmm&w 

[0 0 9 6] »e>nfc»«t»Sia*S»««St^y Ktc 

[0097] ^^b\ mb^a^y Ko^astw^L, 

0 1 3^*^lx^«-iic0 9^i>-^K^Ii^ y i/?'<9 
= v^ffi^J:9«*U. «ft«fit*b*lB(i:««tffiK:«i* 

[0 0 9 8] <HlW2>TiE$3i:^t^t', l/'^ 
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[0 0 9 9] 
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h : b (Hoechst)*tSlAZ 5 2 0 6 E 

WtWl : XfsrA- (^f-Vy V (Canon) itSk FPA-30Q0i4) 

NA=0. 4 5, j6&£ffiB=±0. OOMm 
UV : i$g 

&ftM :5 0mJ/cm 2 : 0. 55^} 

RB*g|g : 113t (*y h:7V— H 

77*K8Bte« : PLA {/Vyls^?* br ) V (Canon) ttSIP LA- 5 0 1 F) 



: *rf\s— (Shipley) }±gk W^u * /Ki?*/ h f^n^A (Micro Posit Developer) " 

WXik ®S> KFbI :m&k. 2 3^ 6 0{Ji (rC F AO 

* :fcL 



[oioo] ^ot yy/w|fS^fiWi ^l^iita 

^0. 0 2//m, WllttO. 2 6/im, TfifiO. 5 /x 
m, 0M:#*J8O O . vttft7 0° , HwlffiO. 65/i 
m, Vw/HwliftO. 2 
[0 10 1] r^fy^S EM¥X£H] 1 5 

[0102] cou^^ >^^-^^m^^xm 30 

[0 10 3] SICA 1, 0 3 JBS:*i-S A 1 T i CS 
*»»£«]: 9/S«Lfc 0 MRfflt^«ari6;te«tr5ffllff 

I* 

N i F e Rh/T a /N i F e/T a = 130/100 
/2 0 0/5 O (A) 

(MRy-Kl) Sr^/SL, MRKiMRJ-K 

T i W/C o P t /T i W/T a = 1 0 0/5 0 0/l 
0 0/1 0 0 0 (A ) 

^-To ^(o^mm^^^x. MRm<om m%^y biz 
[0104] z<D^mtmm\zLxm^mmmmm so 



8«^yKtl 0 0 0fi^!(U XffiMl t^l^LT 
[0105] 

(A) t£3le* iSJ-&»L*4&bix"Cv^j:^ofc^^ = v^ 

[0 10 6] (B) U'^ h^^ — ^<^T?K»rffi^tS, 
X«tt*SB#<&« (Bii:*3lt5Vw) , &K«J&gB£ 

[0 10 7] (C) lf:/^oT/^^y^Lf: 
TWrnmn^V* b'<9 — >%9 7 b^ry^YJ^^v 
s ?># h &f<D-?x?s<#—z>'k1rZ>»&* fttjfE (B) 

[0 10 8] (D) l/^ V#rB5<£>*Sd s 1 Mm 

[0 10 9] (E) *^j|SfwJ;5B3te-C, Bfffi^TJgS: 
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[0110] (F) rMWrffiwisi/x h^ — > 

[Olll] (G) ftJlE (E) i£b (F) 
[lE^f^^tPJ] 

[II] *ftm<OTffimm<D\s\s*h'<9 — ><Dffift<D 

[El 2] * y v^xs<^tft?3i2-efc£o 

[13] i/^h/^-y (u>*;* ) (OBfffi^ 5 

^m<om^<o^ y ^xsi^tt^isu y v^w^u- 

[14] u^h/^-y (u^h^/H oSfffiri 5 

TWi^^; y ^xm^ttsks y ^w^u^ 20 
[0 5] v 7 h*7j:m<Dmwmxfoz>o 

[16] i/^h/^-y (u^^h^7/<— ) <£>»rffij&s 

[B7| Uv 5 * — > (l/^h^7/<-) tOBfffi^ 5 

£o 30 

[is] $ y y ^ v*y&t(D{%mm(Dmwm 

[110] ®«K<E#j£#i^U'> f ;* htfv^z^^ig 

[III] B^Rte^^^Mi/v 1 ^ h ^ii 

[14] 
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[112] miiiste^^^L-v 1 ^ hcD^f-^ym 

[113] h^-viJB^-CKiSSft 
[114] S«±»-^$ixfc««B*^^-vS:**3i- 

[Ell 6] attBil^^SixfclRiHift^^^-vSrSfiJi- 
MRfflliMR y- K*tWig^^i-S EM?Xt* 

So 

[eh 7] &&±\zMi&zfrtcmfMtes<?-~>'&iit>-r 

[Ell 8] S«±K:}gjsfe*ixfcl»«BJ5:/<^ — 

[Ell 9] ^ifc^j&Sftfctttofc^-v&Sifcr*- 

S EM?It$)5 0 
[E12 0] aHRi^^SixfcmiHBft^^ — ^Sr*t>-t- 

[»*©««] 

1 £K 

2 Iftgg^ tf? v?S ~J * h 

3 -r*^ 

A, B #*Mft 



[EI6] 
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im2] 



[03] 







[E95] 



[EI7 ] 



1 




T3B U 7 



2. U-S>* h't*=.>^ 



3. ttA* 



4. «J7h*7 



^SSI 



ttA*=>4rH 



z. 



( 16 ) 



¥rffl¥9- 9 6 9 0 9 



[08] 



2,»£ U 



4.s y ># 



6. U« h$4i 
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B(20°,O.OI^m) 






C <2O*,0.2limi) 






X(5°.0.0lHm) 


G (5°.0.1|lfTO 


Y(5',0.15|im) \ 
























\D (0%O3|un) 



0 AGr.aoiM /O.I 02 03 

H(0" t 0.1|im) 

h (|im) 



[Ell 3] 
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[110] [EI 1 1 1 




[012] 



T1& 



>/)/////;/)//'. w#/s/AP//r v^/s/Jv/a wffifiuft 
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[0 14] 



Mf&fi*.. 




i 1 1.0 Aim 



[Ell 5] 
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0.4 urn 
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[mi 6] 




im i 7 ] 



" — ' 0.5 Attn 
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[Ell 9] 
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(51) Int. CI. «BIJIB# lt^Il#§ FI ttW**«j?r 

21/306 21/302 C 

43/08 21/306 D 



